In addition to adding the missing parameters, we changed the charge parameters. In particular, considering that CM5 6 charges can predict more accurate dipole moments than other charge models and that accurate bond dipoles are important for describing electrostatic interactions in MOFs with polar bonds, we used averaged CM5 charges for each atom type (see Table S1 ) to replace the original atomic partial charge parameters in the BTW-FF. We first optimized the NU1T(OBz) structure with the most stable MIX-S topology, 7 using the M06-L functional 8 with the 6-31G(d,p) 9 basis set for H, C, and O and the Stuttgart [8s7p6d1f | 6s5p3d1f] ECP10MDF
contracted effective core potential (SDD) 10 basis set for Zr in Gaussian 09 11 . Then we obtained the CM5 charges through a single-point calculation on the optimized structure using the M06-L functional with the 6-311+G(df,p) 9 basis set for H, C, and O and the SDD basis set for Zr.
S-3 Van der Waals parameters for new atom types of oxygen and hydrogen were taken to be identical to those of other oxygen and hydrogen types in the BTW-FF force field. Equilibrium bond lengths and bond angles were derived from the DFT optimized structure. Then force constants were derived by fitting the classically optimized structure of NU1T(OBz)-MIX-S to its DFT optimized counterpart. The classical calculations were performed in TINKER 6.3. The MINIMIZE program of TINKER was utilized to perform geometry optimization. All eight phenyl groups of the cluster were fixed during optimization. The derived parameters are summarized in Tables S2 through S7 . Combining those parameters, the CM5 charges, and the original parameters in BTW-FF generates a modified version of the BTW-FF force field, which is called the NU1T force field, and which allows calculations on NU-1000. From Fig. S2 and Table S8 , we can see that classical optimization on the NU1T(OBz)-MIX-S cluster using the NU1T force field well reproduces the DFT optimized structure with an MUE of 0.011 Å and 1.23 deg for bond lengths and bond angles, respectively. Therefore, it can be concluded that the NU1T force field accurately predicts the NU1T(OBz)-MIX-S structure.
Although parameterization of the NU1T force field is solely based on the NU1T(OBz)-MIX-S structure, the NU1T force field can still be used for QM/MM calculations on the other NU1T(OBz) clusters with different proton topologies because their MM subsystems are almost identical. The NU1T force field is also validated by the encouraging QM/MM results given in the article properly. 
